The human leukocyte antigen G molecule (HLA-G) expression in patients with nasal polyposis  by Avelino, Melissa Ameloti Gomes et al.








The human leukocyte antigen G molecule (HLA-G) expression in 
patients with nasal polyposis
Melissa Ameloti Gomes Avelinoa, Isabela Jubé Wastowskib, Ricardo Gimenes Ferric,  
Thaís Gomes Abrahão Eliasc,*, Ana Paula Lindoso Limac, Larissa Cardoso Marinhoc,  
Shirley Shizue Nagata Pignatarid
a Universidade Federal de Goiás (UFG), Goiânia, GO, Brazil
b Universidade Estadual de Goiás (UEG), Morrinhos, GO, Brazil
c Pontifícia Universidade Católica de Goiás (PUC-GO), Goiânia, GO, Brazil
d Universidade Federal de São Paulo (UNIFESP), São Paulo, SP, Brazil








nasal cavities which affects from 1%-4% of the population. Although polyps seem to be a man-
LIHVWDWLRQRIFKURQLFLQÁDPPDWLRQLQERWKDOOHUJLFDQGQRQDOOHUJLFVXEMHFWVWKHSDWKRJHQHVLV
of nasal polyposis remains unknown. HLA-G molecules are a kind of no classic class I antigen 
ZLWKDQWLLQÁDPPDWRU\DQGWROHURJHQLFSURSHUWLHV/LWWOHDWWHQWLRQKDVEHHQSDLGWRWKHUROHRI
+/$*FKURQLFLQÁDPPDWRU\GLVRUGHUV
Objective: The aim of this study is to investigate the expression of HLA-G in the NP. 
Materials and methods: Prospective study involving samples of patients presenting with nasal pol-
\SRVLVWKDWZHUHVXEMHFWHGWRWKHLPPXQRKLVWRFKHPLVWU\WHFKQLTXH$IWHUDVNLQSULFNWHVWDOOSD-
WLHQWVZHUHGLYLGHGLQWRDWRSLFDQGQRQDWRSLFJURXSVDQGFODVVLÀHGDVDVWKPDWLFRUQRQDVWKPDWLF
Results: Immunohistochemical staining demonstrated a higher expression of the HLA-G mole-
FXOHLQVDPSOHVIURPQRQDWRSLFWKDQLQWKRVHIURPDWRSLFSDWLHQWVDQGZDVVLJQLÀFDQWO\ORZHU
in the non-asthmatic patients. 
Conclusion: These results indicate that HLA-G may play an important role in the pathology of 
QDVDOSRO\SRVLV&RQVLGHULQJWKHDQWLLQÁDPPDWRU\SURSHUWLHVRI+/$*WKLVVWXG\VXJJHVWVWKDW
it could reduce susceptibility to atopy and asthma.
© 2014 Associação Brasileira de Otorrinolaringologia e Cirurgia Cérvico-Facial. Published by Elsevier 






A expressão do antígeno humano leucocitário G (HLA-G) em pacientes com polipose nasossinusal 
Resumo
Introdução: 3ROLSRVH QDVRVVLQXVDO 316 p XPD SDWRORJLD LQÁDPDWyULD FU{QLFD GDV FDYLGDGHV
nasais/paranasais que afeta 1%-4% da população. Embora os pólipos pareçam ser uma manifes-
3OHDVHFLWHWKLVDUWLFOHDV$YHOLQR0$*:DVWRZVNLE,-)HUUL5*(OLDV7*$/LPD$3/0DULQKR/&HWDO7KHKXPDQOHXNRF\WHDQWLJHQ
G molecule (HLA-G) expression in patients with nasal polyposis. Braz J Otorhinolaryngol. 2014;80:208-12. 
   * Corresponding author.
E-mail: tabrahao7@gmail.com (T.G.A. Elias).
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Introduction
Sinonasal polyposis (NP) or chronic rhinosinusitis with na-
VDOSRO\SVLVDFKURQLFLQÁDPPDWRU\SDWKRORJ\RIWKHQDVDO
DQG SDUDQDVDO FDYLWLHV which affects from one to four 
per cent of the population and has a clear association with 
DVWKPDDVSLULQVHQVLWLYLW\DQGF\VWLFÀEURVLV3 
Patients with NP typically present with nasal obstruc-
WLRQ UKLQRUUKHD K\SRVPLD DQG UHGXFHG TXDOLW\ RI OLIH 
Although polyps seem to be a manifestation of the chronic 
LQÁDPPDWLRQ RI QDVDOSDUDQDVDO VLQXVPXFRVD LQ ERWK DO-
OHUJLFDQGQRQDOOHUJLFVXEMHFWVWKHSDWKRJHQHVLVRIQDVDO
SRO\SRVLV UHPDLQV XQNQRZQ but it is probably a multi-
IDFWRULDOGLVHDVHZLWKVHYHUDOGLIIHUHQWHWLRORJLFDOIDFWRUV
DQGFKURQLFSHUVLVWHQWLQÁDPPDWLRQLVXQGRXEWHGO\DPDMRU
factor irrespective of the etiology.5&KURQLFLQÁDPPDWLRQRI
the mucous represents a challenge for the otolaryngologist.
7KHGLDJQRVLVRI13LVFRQÀUPHGE\QDVDOHQGRVFRS\RUD
computed tomography (CT) scan.1 Despite the major impact 
RQTXDOLW\RIOLIH7 in the literature little attention has been 
paid to the biomarkers involved in the pathogenesis of nasal 
polyps and their possible contributions to the prognosis of NP.
The HLA-G is a nonclassical MHC class I molecule char-
acterized by its restricted expression in tissues (cytotropho-
EODVWDPQLRQHSLWKHOLDOFHOOVRIWKHWK\PXVSDQFUHDVDQG
LQWKHSUR[LPDOQDLOPDWUL[LWVORZSRO\PRUSKLVPDVZHOODV
its seven isoforms (HLA G1 -G7). The expression of HLA-G 
is induced by interleukin-10 or gamma interferon and ex-
erts a negative immunoregulatory effect by inhibiting the 
SUROLIHUDWLRQRI DOORJHQHLF7 FHOOV QDWXUDO NLOOHU FHOOV DQG
DQWLJHQVSHFLÀFF\WRWR[LF7FHOOV%HFDXVHRILWVHIIHFWVRQ
WKHLPPXQHV\VWHPWKLVH[SUHVVLRQFDQKDYHEHQHÀFLDODV
well as harmful consequences for the organism. 
Little attention has been paid to the role of HLA-G in au-
WRLPPXQHDQGFKURQLFLQÁDPPDWRU\GLVRUGHUVEXWHYLGHQFH
VKRZVWKDWWKHH[SUHVVLRQRI+/$*LQLQÁDPPDWRU\VNLQGLV-
eases including psoriasis and atopic dermatitis11 is associated 
with a better clinical course of the disease. Another study 
suggests that serum HLA-G might be considered a biomarker 
for atopic asthmatic patients.12,QFDQFHU+/$*H[SUHVVLRQ
has been associated with metastasis development.13 
Considering this lack of understanding of the mechanism 




was to investigate the HLA-G expression in NP in atopic and 
non-atopic patients. There are no studies about the HLA-G 
in situ expression in the NP lesions.
Methods
Study population
This was a historical cohort with cross-sectional study in 
ZKLFK WZHQW\ÀYH SDWLHQWVZKRSUHVHQWHGZLWK VLQRVDQDO
polyposis and who had been submitted to surgery for polyp 
UHVHFWLRQZHUHHYDOXDWHG:HDOVRHYDOXDWHGÀYHQRUPDO
mucosa samples from the middle meatus of patients without 
symptoms of atopy that were submitted to rhinoseptoplas-
ty. All patients underwent clinical otorhinolaryngologic 
HYDOXDWLRQZLWKDQDVDOHQGRVFRS\ FRPSXWHG WRPRJUDSK\
&7VFDQOXQJIXQFWLRQWHVWVSLURPHWU\DQGWKHVNLQSULFN
test before surgery. The preoperative CT scans were gra-
GHGDFFRUGLQJWRWKH.HQQHG\FODVVLÀFDWLRQWRHYDOXDWHWKH
H[WHQWRISDWLHQWVZLWK1310 and all were investigated for 
allergy and positive history for asthma. They were divided in 
two groups: atopic (positive skin prick test) and non-atopic 
patients (negative skin prick test). The skin prick test was 
SHUIRUPHGZLWK  H[WUDFWV KLVWDPLQH SRVLWLYH FRQWURO
VDOLQHVROXWLRQQHJDWLYHFRQWUROD. pteronyssinus, D. fari-
nae, Blomia tropicalis, Felix domesticus, Canis familiars, P. 
Americana, Aspergillus fumigatus and Alternaria alternate. 
The response was considered positive when there was a halo 
of 3 mm larger than that of the negative control.
7KH13SDWLHQWVZHUHFODVVLÀHGDVKDYLQJSRVLWLYHRUQHJD-
WLYHKLVWRU\IRUDVWKPDZKLFKZDVFRQÀUPHGE\VSLURPHWU\7KLV
study was approved by the Research Ethics Committee under 
the protocol 0711/11 and approved in 06/02/11. All patients 
signed a term of informed consent for participation in the study. 
7KHÀQDQFLDOVXSSRUWRIWKLVVWXG\ZDV1DWLRQDO&RXQVHORI7HFK-
QRORJLFDODQG6FLHQWLÀF'HYHORSPHQW&13TDQG)RXQGDWLRQIRU
Research Support of the State of Goiás (FAPEG).
WDomRGHLQÁDPDomRFU{QLFDHPDPERVRVLQGLYtGXRVDOpUJLFRVHQmRDOpUJLFRVDSDWRJrQHVHGD
polipose nasal permanece desconhecida. Moléculas HLA-G são antígenos não clássicos da classe 
,FRPSURSULHGDGHVDQWLLQÁDPDWyULDVHWROHURJrQLFDV3RXFDDWHQomRWHPVLGRGDGDDRSDSHO
GR+/$*HPGRHQoDVLQÁDPDWyULDVFU{QLFDV
Objetivo: Investigar a expressão de HLA-G na PNS. 
Materiais e métodos: Estudo prospectivo de pacientes com polipose nasal que foram submeti-
GDVjWpFQLFDGHLPXQRKLVWRTXtPLFD$SyVUHDOL]DUHPWHVWHFXWkQHRRVSDFLHQWHVIRUDPGLYLGL-
GRVHPJUXSRVDWySLFRVHQmRDWySLFRVHFODVVLÀFDGRVFRPRDVPiWLFRVRXQmRDVPiWLFRV
Resultado: A coloração imuno-histoquímica mostrou uma maior expressão da molécula HLA-G 
HPSDFLHQWHVQmRDWySLFRVGRTXHQDTXHOHVDWySLFRVHIRLVLJQLÀFDWLYDPHQWHLQIHULRUQRVSD-
cientes não asmáticos. 
Conclusão: Os resultados indicam que o HLA-G pode ter um papel importante na patologia da 
SROLSRVHQDVDO&RQVLGHUDQGRDVSURSULHGDGHVDQWLLQÁDPDWyULDVGR+/$*HVWHHVWXGRVXJHUH
que ele poderia reduzir a susceptibilidade a atopia e asma.
© 2014 Associação Brasileira de Otorrinolaringologia e Cirurgia Cérvico-Facial. Publicado por Elsevier 
Editora Ltda. Todos os direitos reservados.
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Immunohistochemistry
$IWHUUHVHFWLRQVXUJHU\WKHSRO\SVZHUHVXEMHFWHGWRWKH
immunohistochemistry technique. Four-micrometer sec-
WLRQV ZHUH FXW IURP SDUDIÀQHPEHGGHG VSHFLPHQV 7KH
Universal HRP-Polymer MACH 4 detection system (Biocare 
0HGLFDO&RQFRUG&$86$ZDVXVHG ,Q VXPPDU\DIWHU
rinsing the sections in phosphate buffered saline with 0.1% 
VDSRQLQ HQGRJHQRXV SHUR[LGDVHV ZHUH LQKLELWHG XVLQJ
H2O26DPSOHVZHUHLQLWLDOO\LQFXEDWHGZLWKVSHFLÀFRULU-
relevant antibodies for 1 hour at room temperature and 
subsequently with a solution containing a MACH 4 Mouse 
Probe for 15 minutes. Diaminobenzidine plus a chromogen-
VXEVWUDWHZDVXVHGWRGHYHORSDQWLERG\À[DWLRQ7KHVSH-
FLÀFPRQRFORQDODQWLERGLHV0(0*([ELR3UDJXH&]H-
ch Republic) recognize the free heavy-chain of all HLA-G 
isoforms. An identical IgG1 isotype anti-desmin antibody 
which was run simultaneously with each sample served as 
a negative control.
Evaluation of stained sections
7KHSDUDIÀQHPEHGGHGSRO\SVSHFLPHQVZHUHVWDLQHGZLWK
haematoxylin-eosin-safranin for histological examination. 
7KHSHUFHQWDJHRIHRVLQRSKLOLFLQÁDPPDWRU\LQÀOWUDWHZDV
VFRUHG DV IROORZV  QR LQÁDPPDWRU\ FHOOV    LQ-
ÁDPPDWRU\FHOOVDQGLQÁDPPDWRU\FHOOV
The immunohistochemical analysis was carried out 
on polyp tissue. Immunoreactivity was scored using a 
semi-quantitative scoring method by evaluating the per-
centage of positive cells. The cut-off scores for determining 
the positivity of HLA-G detected by immunohistochemis-
try were obtained by the receiver operating characteristic 
(ROC) curve analysis. ROC curve analysis was performed for 
+/$*H[SUHVVLRQ7KLVZDVWKHÀUVWVWXG\WRGHPRQVWUDWH
the expression of HLA-G in polyposis nasinusal. There are 
no references in the specialized literature about the val-





we used standard statistical test to establish the cut-off 
WRSURGXFHJUHDWHUVHQVLWLYLW\DQGVSHFLÀFLW\DOWKRXJKZH
know that even an expression less than 20% of cells has the 
potential to provide immunomodulatory effects.









The ROC curve of staining performance for the determi-
nation of HLA-G cut-off expression was performed. The 
LPPXQRVWDLQLQJVFRUHVZHUHFRPSDUHGWRWKH0DQQ²:KLW-
QH\8 WHVW DQG WKH FRUUHODWLRQV RI WKH LPPXQRVWDLQLQJ
scores were tested with Spearman correlation analysis. 
Comparative analysis between the groups were perfor-
med by the two-sided Fisher exact test. A p-value of 
OHVV WKDQ  ZDV FRQVLGHUHG VLJQLÀFDQW $OO VWDWLVWL-




The results included 25 patients with sinonasal polyposis 
VXEPLWWHG WRQDVDOHQGRVFRS\DQG&7VFDQ WRFRQÀUPWKH
disease. The patient group consisted of 13 (52%) males and 
12 (48%) females aged between 35 and 83 (mean: 48.8 ye-
ars). The patients are divided into two groups: the group 
with a negative prick test (non-atopic group) consisted of 13 
patients and the other group consisted of 12 patients with 
SRVLWLYHSULFNWHVWDWRSLFJURXS$PRQJWKHVHSDWLHQWV
presented asthma.
8VLQJ &7VFDQ HYDOXDWLRQ SDWLHQWV ZHUH FODVVLÀHG
according to the criteria described in Kennedy et al. to 
HYDOXDWHWKHH[WHQWRI130RVWSDWLHQWVZHUHFODVVLÀHG
as grade II.
The expression of HLA-G
)ROORZLQJKLVWRORJLFDOH[DPLQDWLRQ+/$*VWDLQLQJZDVRE-
VHUYHG LQ HSLWKHOLDO DQG LQÁDPPDWRU\ FHOOV LQ13 VDPSOHV
(Fig. 1). HLA-G was not seen in normal mucosa samples.
2Q 52& FXUYH DQDO\VLV WKH FXWRII IRU SRVLWLYH UH-
VXOWVZDV RU JUHDWHU $8&  S    
&,  WR  &RQVLGHULQJ WKDW +/$*PROHFXOHV
could be detected in 9 out the 25 specimens evaluated 
(36%). 
HLA-G expression in NP specimens was associated with 
DWRS\DVWKPDDQGWKHSUHVHQFHRIHRVLQRSKLOLDRQSRO\SV
Immunohistochemical staining demonstrated a high-
er expression of HLA-G molecule in samples of non-atopic 
patients when compared with atopic patients (p = 0.028). 
,WZDVREVHUYHGWKDWDPRQJWKH+/$*SRVLWLYHVSHFLPHQV
only 2 patients presented atopy (p = 0.0154; RR = 0.2727; 
&,WR
7KH +/$* H[SUHVVLRQ ZDV VLJQLÀFDQWO\ KLJKHU LQ WKH
JURXS RI QRQDVWKPDWLF SDWLHQWV S    DQG  &,
WR2QO\RIWKH+/$*SDWLHQWVSUH-
sented asthma.
The patients whose prick test was positive had lower 
percentage of HLA-G positive cells when compared with pa-
tients whose prick test was negative (p = 0.03) (Fig. 2).
)LQDOO\FRPSDULQJWKHH[SUHVVLRQRI+/$*ZLWKHRVLQR-
SKLOLDIRXQGLQ61ZHREVHUYHGWKDW+/$*SRVLWLYHSDWLHQWV
presented lower eosinophilia (Fig. 3).
Discussion
13 LV D FKURQLF LQÁDPPDWRU\ FRQGLWLRQ DVVRFLDWHG ZLWK
VXEVWDQWLDO LPSDLUHG TXDOLW\ RI OLIH UHGXFHG ZRUNSODFH
SURGXFWLYLW\DQGFRQVLGHUDEOHPHGLFDOWUHDWPHQWFRVWV
Despite recent research evidence contributing to further 
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rin sensitivity and chronic rhinosinusitis.15-17
A diverse spectrum of alterations involving T-cell pat-
WHUQVF\WRNLQHSURÀOHV,J(SURGXFWLRQPLFURRUJDQLVPVDQG
immune system malfunctions should be associated with NP 
pathogenesis. ,Q WKLVFRQWH[W WKLV VWXG\HYDOXDWHG WKH
+/$*H[SUHVVLRQLQ13OHVLRQVIRUWKHÀUVWWLPH
This analysis showed that the HLA-G was expressed in 9 
patients with NP. There was no HLA-G expression in normal 








shown to have increased expression in several immunolog-
ical diseases including asthma and allergic rhinitis.20 Based 
RQWKHFRQWUDVWLQJUHVXOWVRIWKLVVWXG\LWFDQEHVSHFXODWHG
that the expression of HLA-G in NP may contribute to de-
FUHDVHGVXVFHSWLELOLW\WRDWRS\LQ13DIDFWRUZKLFKDJJUD-
vates the disease. 
$VLJQLÀFDQWDVVRFLDWLRQEHWZHHQ+/$*H[SUHVVLRQDQG
WKHDEVHQFHRIDVWKPDZDVDOVRVHHQZKLFKFRXOGUHLQIRUFH
the thesis that the presence of this HLA-G could be a marker 
for a better prognosis of SNP. Although it has been hypoth-
esized that HLA-G is associated with the pathogenesis of 
DVWKPDWKHVHUHVXOWVUHPDLQFRQWURYHUVLDO=KHQHWDOKDYH
suggested that sHLA-G might be considered as a biomark-
HU IRUDWRSLFDVWKPDWLFSDWLHQWVDQGKDYH VKRZQ WKDWDQ
increase of sHLA-G with decreased IL-10 levels may have 
implications for the pathogenesis of atopic asthma. 
But the authors of this study saw that non-asthmatic and 
QRQDWRSLFSDWLHQWVSUHVHQWHGDVLJQLÀFDQWO\KLJKHUH[SUHV-
sion of HLA-G. It must be considered that the groups were 
YHU\ GLIIHUHQW EHFDXVH DOO WKH SDWLHQWV LQ WKLV VWXG\ KDG
613DQGWKHSUHVHQFHRIDWRS\DQGDVWKPDRURWKHUZLVHDUH
adjuvant factors which can aggravate the disease. 
A role for HLA-G in asthma pathogenesis was further sug-
gested by the demonstration of the expression of a soluble 
LVRIRUPRI+/$*V+/$*LQDLUZD\HSLWKHOLDOFHOOV22 Lo-
calization of HLA-G in airway epithelium suggests that its 
GHUHJXODWLRQ FRXOG FRQWULEXWH WR DLUZD\ LQÁDPPDWLRQ LQ
chronic asthma. The results of this study are consistent with 
previous reports by Rizzo et al. of the defective production 
of soluble HLA-G molecules by peripheral blood monocytes 
in patients with asthma.23+/$*FRXOGUHJXODWHWKHLQÁDP-




philic and non-eosinophilic. Eosinophilic NP represents 80% 
WRRI613 characterized by massive edema and the 
accumulation of eosinophils.25 The abundance of eosinophils 
in nasal polyps would seem to be explained by the increased 
migration of eosinophils into tissues and increased survival 
RI WKHVH FHOOV26 but the pathological mechanism through 
ZKLFKWKHVHHRVLQRSKLOVFRQWULEXWHWRWLVVXHGDPDJHWRWKH
Figure 1 HLA-G protein detection SNP biopsies. Photomicro-







Figure 3 Eosinophilia and HLA-G expression. Inverse rela-
tionship between eosinophilia and expression of HLA-G. HLA-G 
SRVLWLYHSDWLHQWVSUHVHQWHGORZHUHRVLQRSKLOLD0DQQ:KLWQH\
WHVWS 6SHDUPHQFRUUHODWLRQUS 
Figure 2 HLA-G expression and Prick Test positivity. Prick Test 
positive patients presented lower percentage of HLA-G positi-
ve cells when compared with patients whose Prick test result 
was negative (p = 0.03).
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LQÁDPPDWRU\ SURFHVV DQG WKH IRUPDWLRQ RI SRO\SV LV QRW
well understood.27 
Eosinophils may contribute to nasal polyp formation and 
JURZWKQRWRQO\WKURXJKLQÁDPPDWLRQEXWDOVRE\H[HUWLQJ
their effects on extracellular matrix including the stimu-
ODWLRQRIFROODJHQ V\QWKHVLV ,QD VLPLODU YHLQDQRWKHU LQ-
WHUHVWLQJÀQGLQJRIWKLVVWXG\ZDVWKHLQYHUVHUHODWLRQVKLS
between eosinophilia and HLA-G expression. HLA-G pos-
itive polyps had a lower eosinophilia when compared with 
HLA-G negative polyps. This suggests that HLA-G has anti-in-
ÁDPPDWRU\SURSHUWLHV
7R VXP XS WKLV VWXG\ KDV GHPRQVWUDWHG IRU WKH ÀUVW
WLPH WKH H[SUHVVLRQ RI +/$* LQ 13 ,W ZDV VLJQLÀFDQWO\
KLJKHULQQRQDWRSLFDQGQRQDVWKPDWLFSDWLHQWVVXJJHVWLQJ
WKH+/$*FRXOGLQKLELWWKHLQÁDPPDWRU\UHVSRQVHLQ13
Further investigations would provide deeper insights 
into the role that the HLA-G expression plays in the NP 
pathogenesis.
Conclusion
The results of this study indicated that HLA-G may play an 
important role in the pathology of sinonasal polyposis. After 
FRQVLGHULQJWKHDQWLLQÁDPPDWRU\SURSHUWLHVRI+/$*WKH-
se authors suggest that HLA-G could decrease susceptibility 
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